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[57] . ABSTRACT

An apparatus for the simultaneous shearing of two sides
of the boiling water nuclear reactor control rod. The
rotation of the rods at 90 degree rotation and the shear-
ing of the second two sides underwater in a nuclear
waste storage pool.

In a previous application by A. H. Krieg, Ser. No.
692,849, we have seen the crushing of a BWR control
rod for the purpose of reducing nuclear radioactive
waste. The control rod however has an end referred to
as the velocity limiter end, which is round and bulbous.
This end can not be crushed practically, due to its mass.
The purpose of this invention is to shear or cut-off the

- velocity limiter from the rest of the control rod thus

having the remaining cruciform crushable. Between the
velocity limiter and the rest of the control rod are 2 “D”
shaped holes, hereafter refered to as the “D” holes. At
this point the control rod is solid and does not contain
hollow fins or boron rods. -

The control rod can therefore be sheared at the “D”
hole without concern of polluting the containment
pool. At the bottom of the velocity limiter, in its center,
1s a protrusion which is cylindrical. This protrusion is
allowed to stick into a hole in the turntable that rotates
the velocity limiter in 90 degree increments for shearing
and alignment. At the bottom of the velocity limiter are
four ball or wheel like protrusions. These fit into slots in
the turntable, and because they are in alignment with
the fins, cause the correct positioning of the entire de-
vice for shearing. They act as the positioning stop for a
rotating device that controls the turning of the control
rod. In this manner, it is possible to index the control
rod in such a way so that the shearing heads can be
activated and carry out their designed function. After
the first shearing operation is complete the shearing
heads are retracted from the control rod to a sufficient
distance to allow rotation. After completion of rotation,
the shearing heads are returned to their working posi-
tion.

4 Claims, 2 Drawing Sheets
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1 2
VELOCITY LIMITER SHEAR FOR BWR MODE OF OPERATION
CONTROL RODS For the shearing of the BWR Control Rod and more

This application is a continuation of application Ser.
No. 742,980, filed June 10, 1985, now abandoned.

BACKGROUND OF THE INVENTION

In previous art the previous application, Ser. No.
692,849 to A. H. Krieg, filed Mar. 11, 1985, a control
rod crushing device was introduced. This device was
developed in order to reduce the volume of spent radio-
active BWR control rods. In the process of develop-
ment, it was determined that the velocity limiter end of
the control rod was too substantial to crush and a
method had to be developed to remove this portion of
the control rod without polluting the containment pool.
For this reason we developed the velocity limiter shear
for BWR control rods.

SUMMARY OF THE INVENTION

The object of this invention is to provide a machine
that can operate underwater in hazardous environment
via remote control, shear off the velocity limiter from
the BWR control rod and carry out this function with-
out the release of any of the materials contained in the
fins of the control rod. Furthermore, the invention is
foreseen with a method for positioning and aligning the
control rod in a simple and practical manner. This sec-
ond portion of the invention is called an alignment sys-
tem. A third function of the invention is that 2 fins of the
control rod are sheared simultaneously so that side
pressure or the inherent intrinsic slippage, is met with a
counter action to a one sided shearing function, and is
by equal pressure from both sides contained. Yet an-
other function of this invention is the rotation of the
control rod so as to allow the second set of fins to be
sheared.

Referring now to the drawings in which like numeral
refer to like parts:

In FIG. 1, we see a side view representative of the
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exactly for the removal of the velocity limiter end, the
entire control rod is held by a crane or similar apparatus
at the handle #13. The assembly is then lowered into
the shearing apparatus until it sits on the turntable #16.
It is rotated by the handle by the operator until the #17
wheel like protrusions fall into the slots provided for
them in the rotary device. It should be noted that the
rotating device is not a necessity for operation of the
system, as the control rod could be repositioned manu-
ally, however because this work takes place at the bot-
tom of a fuel storage pool at least 30 ft. in depth in
water, it is envisioned as being a more practical way to
position for the second cut.

Once the control rod is in position, the shearing heads

- (#18, #19 and #20) are advanced forward in position to
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apparatus where #13 is the handle attached to #11

control rod with #12 “D” shaped holes located near the
bottom end of the #11 control rod where the #15 cylin-
drical protrusion and #17 wheel like protrusions are.
The #18 shearing heads are fed into cutting position by
#19 retraction and feeding cylinders and are activated
by #20 shear activating cylinders. After the first shear-
Ing operation is completed, the #18 shearing heads are
retracted and the #14 rotary table cylinder turns the
#16 rotary table which rotates the #11 control rod 90°
for the next shearing operation.

In FIG. 2, we see a top view representative of the
apparatus where the #11 control rod is positioned in the
shearing apparatus and #18 shearing heads are being
activated by #20 shear activating cylinders. The #19
retraction and feeding cylinders hold the #18 shearing
heads in place while the shearing function is performed.

A further function is the ability to retract the shearing
heads from their forward cutting and working position,
so as to allow the control rod to be rotated.

A BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1: A cutaway schematic side view of the inven-
tion,
FIG. 2: A schematic top view of the invention.
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shear the fins. FIG. 1 and FIG. 2 represent these #19
cylinders as being in horizontal position. They can how-
ever also be mounted vertically and work via a fulcrum
to save space. The cylinders #19 are foreseen with
holding valves which maintain the the pressure ond
prevent the shear heads from retracting while under
reverse pressure. The shear blades are then activated.
The fins are sheared when shear heads are retracted and
the #14 cylinder is activated rotating the control rod by
90° and the procedure is repeated. -

What 1is claimed: |

1. With a cruciform shaped radioactive control rod of
the type having four substantially equidistantly spaced
plate-like sheaths extending from and along a large
portion thereof so as to provide a first set of opposed
sheaths and a second set of opposed sheaths, each
sheath containing at least one radioactive rod, and a
velocity limiter at one end thereof, apparatus for sepa-
rating said velocity limiter from the remainder of said
control rod, said apparatus comprising: |

shearing means for simultaneously shearing each set -

of two opposed sheaths adjacent the velocity lim-
iter, said shearing means including a first shearing
head operative from a first direction to shear one of
the sheaths of a respective set and a second shear-
ing head operative from a second direction substan-
tially opposite to said first direction to shear the
other of the sheaths of the respective set;

rotating means for providing relative rotation of the

sheaths with respect to said shearing means such
that said shearing means can simultaneously shear
the other set of two opposed sheaths, to thereby
separate the velocity limiter from the remainder of
the control rod.

2. Apparatus according to claim 1; wherein said rotat-
ing means includes rotatable turntable means for sup-
porting the controi rod thereon in a vertical arrange-
ment with the velocity limiter resting thereon, and con-
trol means for controlling rotation of said rotatable
turntable means.

3. Apparatus according to claim 2; further including
aligning means associated with said rotatable turntable
means for selectively aligning each set of opposed

‘sheaths with said first and second shearing heads.

4. Apparatus according to claim 1; wherein the con-
trol rod includes at least one hole at a.position adjacent
the velocity limiter and at a position at which there are
no radioactive rods, and said shearing means is posi-
tioned in line the said at least one hole to shear the
sheaths thereat.
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